We report an effectiveness of the use of near-infrared spectroscopy to evaluate the limb perfusion, which helps to continuously measure the tissue oxygen index of bilateral legs in treating acute type A aortic dissection complicated with limb ischemia. A 62-year-old man underwent total arch replacement for acute type A aortic dissection with limb ischemia. Intraoperative retrograde true lumen perfusion via bilateral femoral arteries during cardiopulmonary bypass improved ischemic condition of bilateral legs before the resection of primary intimal tear, and the use of near-infrared spectroscopy made it possible to assess additional revascularizations to the lower limbs were required or not.
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Case
A 62-year-old man was emergently admitted to our institute due to chest pain radiating to the back, and bilateral leg numbness. Physical examination revealed the absence of pulses in bilateral femoral arteries, and the right leg showed sensory impairment below the knee. Motor function in both extremities was intact. He had undergone aortic valve replacement for aortic valve insufficiency 5 years earlier. Enhanced computed tomography (CT) showed an intimal flap extending from the ascending aorta to the bilateral iliac arteries (Fig. 1L) . The right renal artery and bilateral iliac arteries were not enhanced. Emergency surgery was performed under the diagnosis of acute type A aortic dissection with malperfusion syndrome. The tissue oxygen index (TOI) of the bilateral legs was continuously monitored during surgery. TOI is one of the absolute tissue oxygen saturation parameters, which is derived from a near-infrared spectroscopy (NIRS) monitor, NIRO-200NX (Hamamatsu Photonics Inc., Hamamatsu, Japan).
Cardiopulmonary bypass (CPB) was established following midline sternotomy in a routine fashion. The TOI of the bilateral legs showed no significant changes after initiating CPB through the right axillary artery cannulation. However, the TOI of the left leg increased immediately after adding the arterial perfusion through direct cannulation via the left femoral artery. Thus, one more arterial perfusion via the right femoral artery was added to improve the TOI of the right leg. Total aortic arch replacement under selective antegrade cerebral perfusion with moderate hypothermia was performed. After completion of the distal anastomosis, antegrade systemic circulation was restarted through the remaining limb of the synthetic graft. Although the TOI of the bilateral legs temporarily dropped during the circulatory arrest of the lower half of the body, the TOI recovered immediately after reestablishment of antegrade systemic circulation
Introduction
There is still no consensus on how to best manage limb ischemia in acute type A aortic dissection. Most cases of limb ischemia correct themselves after proximal aortic repair with primary intimal tear resection. 1) However, some groups advocate immediate peripheral revascularization prior to proximal aortic repair to avoid reperfusion injury from a prolonged limb ischemia. 2) We describe the usefulness of near-infrared spectroscopy (NIRS) to monitor limb perfusion and effectiveness of retrograde true lumen perfusion via femoral arteries to restore limb ischemia in acute type A aortic dissection.
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( Fig. 2) . Lower limb revascularizations such as aortobifemoral or axillo-bifemoral bypass were not required in the final analysis during the operation. A postoperative enhanced CT showed adequate enlargement of the true lumen, and bilateral renal arteries and bilateral iliac arteries were well enhanced (Fig. 1R) . Postoperative blood examination revealed peaked creatinine kinase of 20000 U/L and myoglobin of 6000 ng/mL. Although temporary hemodialysis was required after surgery, the patient was discharged home on the 24th postoperative day with complete recovery of renal function, and his lower extremity function completely returned to normal.
Discussion
Intraoperative evaluation of lower extremity perfusion to assess limb ischemia in acute type A aortic dissection has not been well argued because limb ischemia itself does not seem to be critical in general. However, we believe that management of limb ischemia is important because it is often associated with ischemia of other vital organs, especially visceral ischemia. 3) Although ischemic duration in both legs was expected to last longer because dissecting dense adhesions inside the pericardial cavity was required in the present case, central aortic repair was successfully performed by arterial cannulation into the true lumen via bilateral femoral arteries under the monitoring of TOI, resulting in prompt recovery from limb ischemia after initiating CPB. Kuo et al. 4) reported that axillofemoral bypass was effective for limb and visceral malperfusion in acute type B dissection. We consider that enlarging the true lumen by retrograde arterial cannulation through the femoral artery can contribute to improving visceral organ ischemia in acute type A dissection repair as well. As intraoperative monitoring of regional brain oxygen saturation with NIRS has been widely used for the assessment of cerebral perfusion during thoracic aortic surgery, 5) we introduced this methodology to monitor the leg oxygen saturation level to evaluate limb ischemia in acute type A aortic dissection. NIRS can be relatively easy to quickly install, and it can be performed even in the emergency settings of cardiovascular surgery. In contrast to inadequate assessment of leg perfusion by direct palpation of femoral arteries or Doppler signals, the measurement of the TOI in lower limbs with NIRS can be monitored continuously and quantitatively. Therefore, we consider the use of near-infrared spectroscopy made it possible to surely assess the perfusion status of lower limbs and decide that additional peripheral revascularizations were not required in the final analysis during the operation.
Conclusion
In conclusion, intraoperative retrograde true lumen perfusion via bilateral femoral arteries during CPB significantly improved ischemic condition of limb ischemia in the present case, and NIRS was considered to be one of the reliable devices to evaluate the limb perfusion by continuously monitoring the leg oxygen saturation level, especially for acute type A aortic dissection repair.
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